There is, without question, a public health crisis in the United States arising from both illicit and prescription opioid misuse, addiction, and overdose. The Food and Drug Administration (FDA) is one regulator with an important role to play in minimizing the harms associated with prescription opioids, while also ensuring that prescription opioids are available for the evidence-based management of pain. One question, however, is to what extent the agency can consider in its decisions to approve opioids and keep existing ones on the market the provider and patient behaviors contributing to the epidemic. This is, in part, because FDA's approval of drugs is often understood as narrowly focused on weighing the benefits and risks of the products as defined in the preapproval clinical trials that are used to set the drug's official FDA-approved indication. Such a limited focus would exclude important information about the real-world use and public-health impact of prescription opioids and other drugs with externalities. This Article argues that, to better regulate drugs like opioids that have such externalities, one step FDA should take is to use a "public health" perspective in its approval (and withdrawal) decisions. The Article describes how the federal Food, Drug, and Cosmetic Act authorizes FDA to take this broad
INTRODUCTION
Although the steady increase in opioid prescribing that began in the 1990s has now begun to decrease, opioid prescribing in the United States remains high, far beyond prescribing rates in comparable countries around the world. 1 In 2015, the amount of morphine milligram equivalents prescribed per capita was approximately three times as high as it was in 1999, 2 and about 300 million opioid prescriptions were written. 3 Alongside this high level of prescribing, the United States has also experienced a dramatic increase in opioid misuse, addiction, and overdose over the past two decades-with opioids causing over 42,000 deaths in 2016, and prescription opioids contributing to about 40% of those deaths. 4 Minimizing the harms associated with both prescription and illicit opioids that have given rise to this crisis, 5 while also ensuring that prescription opioids are available for the evidence-based management of pain, will require a comprehensive, long-term effort from a wide range of stakeholders and regulators.
A key question relating to FDA's role in the U.S. prescription opioid epidemic is to what extent FDA can consider, or regulate, the health care provider and patient behaviors that contribute to over-prescribing and misuse of these drugs. This is, in part, because the standard for approval in the federal Food, Drug, and Cosmetic Act (FDCA) describes drug safety and effectiveness in terms of "the conditions prescribed, recommended, or suggested in the proposed labeling." 8 Accordingly, FDA's evaluation of drugs is often understood as being what we call "drug-specific." That is, the agency is viewed as solely focused on the benefits and risks of the products as defined in the preapproval clinical trials that are used to set the drug's official FDA-approved indication, which are generally short-term studies in highlyselected populations. Likewise, after approval, FDA's regulatory decision making is traditionally conceived as being restricted to addressing the use of the drug as described in FDA-approved labeling, even though providers and patients prescribe or use drugs in ways that deviate from that labeling. 9 For prescription opioids, such a drug-specific focus clearly would exclude important information about the real-world use and public-health impact of this drug class. In addition, although opioids provide a particularly salient example of a drug class with the potential for externalities, they are not the only such class of prescription drugs. Other FDA-approved prescription drugs and drug classes have effects beyond the individual being treated, including those with the potential for FOOD AND DRUG LAW JOURNAL V OL. 73 misuse, such as benzodiazepines approved to treat anxiety, and those without the potential for misuse, such as antibiotics, which, when used inappropriately, accelerate the development of resistant bacteria. 10 Thus, to better regulate prescription opioids and other drugs with externalities, one step FDA should take is to use a broad perspective in its approval (and withdrawal) decisions, by incorporating information in addition to that used in a conventional, drug-specific approach. We call this a "public health" basis for decision-making. In fact, a close review of FDA regulatory history reveals that for some decisions about specific drugs and drug classes, including certain opioids, FDA already does this by incorporating information outside the approved labeling-such as population health impacts and how providers and patients actually use drugs-in its decisions.
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In this Article, we review how the FDCA authorizes FDA to take such a public health approach not only in its efforts to influence provider and patient behavior through labeling, risk evaluation and mitigation strategies, and other tools, but also in its approval and withdrawal decisions. FDA would effectively serve its mission by consistently using its authority to incorporate public health considerations into approval and withdrawal decisions for drugs with a high potential for externalities.
This Article proceeds in three parts. Part I explains the challenges of regulating drugs with externalities, using prescription opioids as a paradigmatic example that demonstrates the need for the agency to incorporate public health considerations in its oversight of drugs. Part II describes FDA's legal authority to take this broad approach in its drug approval and withdrawal decisions. Finally, Part III offers some principles for implementing this approach systematically to meet public health goals.
I. PRESCRIPTION OPIOIDS AND THE CHALLENGE OF REGULATING DRUGS WITH EXTERNALITIES
For many drugs, safety and effectiveness can be well-understood through FDA's traditional, drug-specific regulatory process that focuses on the benefits and risks of the drug as shown in preapproval clinical trials, and then used as described in FDAapproved labeling after marketing. Prescription opioids, however, are an example of when this regulatory model cannot provide a comprehensive picture of the drugs' impact on patients and the public health. This Part first provides background on the role of prescription opioids in the current opioid epidemic, including how provider and patient behaviors influence the drugs' risks. Then it describes how FDA has addressed this public health problem through its conventional, drug-specific regulatory approach, in the context of its shared jurisdiction with the Drug Enforcement Administration (DEA).
A. The Current Opioid Crisis
Prescription opioids are clearly associated with numerous risks for users that have given rise to the current opioid crisis. 12 These include some risks that might be easily understood to be medical, or public health, concerns, such as death resulting from overdose, developing a substance use disorder, or impaired cognitive function, as well as less severe, but still debilitating, symptoms like constipation. 13 The risks associated with prescription opioid use also include harms that may not as easily be understood to be matters of public health, but arguably ought to be. These include outcomes such as users transitioning from prescription to illicit opioids like heroin, or negative effects on users' families' well-being.
14 How opioids are prescribed and used influence these risks associated with the products. 15 For example, the formulation (e.g., extended-or immediate-release), dosage, and number of days' supply all have an effect on the risk of developing a substance use disorder or of overdosing. 16 Similarly, the route of administrationwhich a patient or user might have control over, for example by crushing a pill to snort or inject it-affects the risks associated with opioids. 17 Although many of the risks of opioids are now well-known, opioids also have been some of the most effective analgesics available, and pain is a widespread, complex, and serious public health problem. 18 Perhaps unsurprisingly given the potential benefits of prescription opioids for pain management and the way behaviors influence the drugs' risks, the current opioid crisis developed alongside increased prescribing of opioids and recognition of the under-treatment of pain, as well as industry marketing of prescription opioids.
The Profound Difficulties of Treating Pain
Pain is the perception manifest from nociceptive stimuli in internal tissues and external insults detected by peripheral sensors in the body. 19 It is a complex physiologic process, involving many different forms of pain encoded by a number of neural circuits. 20 Pain may be expressed in numerous forms, for example, stabbing, pricking, burning or aching, and may also produce diverse emotions and sensations. 21 Pain also arises in multiple clinical contexts, and each context, and sometimes each individual patient, raises specific issues that need to be addressed in distinct ways. For example, the pain requiring treatment may be acute, as a result of surgery or an injury, such as might occur from playing a sport. Likewise, dental procedures may 226 FOOD AND DRUG LAW JOURNAL V OL. 73
cause acute pain. Pain may also be chronic, for example, from arthritis, fibromyalgia, and back pain. Pain also may be associated with cancer treatment and end-of-life care. Each individual setting, and patient within that setting, may present special characteristics that may make the pain treatments more or less likely to pose risks of misuse.
In the 1990s, the challenges of pain management, and more specifically, the under-assessment and under-treatment of pain, became a leading medical concern.
22
There was ample evidence of this problem; once asked, many patients reported pain that was not only untreated, but largely unnoticed.
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Pain control advocates noted that patients were often left with long-term intractable pain. At the time, advocates also believed that physicians' reluctance to prescribe opioids because of concerns about the potential for addiction was misplaced. Among other things, they pointed to a now-widely-cited one-paragraph letter to the editor in a leading medical journal that reported that a review of medical records suggested that addiction was rare when opioids were used in hospitalized patients without a history of addiction.
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Another article published in 1986 argued that opioids could safely be used for non-cancerrelated pain.
25
Despite the relatively small sample size of that study, its premise was largely undisputed and follow up research was not conducted.
Such studies and efforts ultimately led to changes in the medical profession. In 1996, in what is now a well-known address, the president of the American Pain Society argued that pain should be deemed the fifth vital sign. The society subsequently developed algorithms for assessing pain to be included as part of vital sign assessments. By 1999, the Joint Commission issued standards requiring health care organizations to improve pain management and required vigorous treatment of pain.
26
In 2004, the Federation of State Medical Boards recommended that state boards consider punishment for under-treatment of pain. Physician thought-leaders regularly lectured that only 1 percent of the population was at risk for addiction.
27
Yet despite this attention, all pain, and especially chronic pain, has remained notoriously difficult to treat. Finding appropriate therapies for pain requires understanding the various complex neural circuits involved in different types of pain, much of which is now better-but still incompletely-understood. 28 Nearly half of all dispensed opioid prescriptions in 2012 were prescribed by primary care 22 physicians, most of whom have only basic education in the details of pain management.
29
There are also insufficient numbers of pain specialists, meaning that other physicians may be unable to connect with a specialist in providing care.
Pharmaceutical Industry Marketing
Not only is pain difficult to understand and treat, it is widespread. Millions of Americans suffer from the burden of pain.
30
Pain poses a significant social and economic burden in the U.S., costing an estimated $635 billion in treatment and management of pain alone, 31 not including the substantial economic costs from diminished work productivity for both pain sufferers and their families and other caregivers. This has led to an enormous market for pain management therapies, estimated at $36.1 billion in 2017 with the expectation that it could grow to $52.0 billion by 2022, 32 which has been long recognized by the pharmaceutical industry. The pharmaceutical industry spends tens of billions of dollars per year on marketing in an effort to influence prescriber and patient behaviors, and marketing methods have become increasingly sophisticated over the years.
33
Such methods include setting up face to face meetings between health care providers and pharmaceutical sales representatives (detailing); providing health care providers with samples
34
; paying "thought leaders" for presentations at educational and professional meetings; funding Continuing Medical Education programs. All of these strategies have been demonstrated highly effective at increasing prescribing of the advertised drug. Approximately $4 billion per year is spent on direct-to-consumer (DTC) advertising, which has been shown to lead exposed patients to ask for the advertised drug by name, which in turn makes physicians more likely to prescribe it. 35 In recent 29 NAS REPORT, supra note 6, at 57. years, large pharmaceutical manufacturers have reduced early-pipeline internal research and development in favor of purchasing intellectual property from small biotech companies after they have established proof of concept and completed some clinical trials. The large companies then handle the later-phase trials required for approvals, and focus resources on sales and marketing. Against this backdrop of an increased focus on marketing rather than research and development, opioids can be an especially attractive product because most opioids now entering the market involve tweaks on the existing technology and do not require extensive R&D, while offering a large potential market of patients. 36 Indeed, as professional organizations encouraged physicians to focus on pain assessment and management beginning in the 1990s, opioid manufacturers actively helped physicians meet these new standards. Until public health experts recently began sounding the alarm about increasing addiction and FDA began holding stakeholder meetings to discuss opioid misuse, manufacturers engaged in aggressive marketing of opioids. Purdue Pharma (Purdue) probably provides the most notorious example, although it was by no means alone. When Purdue introduced its extended-release oxycodone product (OxyContin) in 1995, it was the first formulation of oxycodone with an approved dosing schedule of every 12 hours rather than every 4 to 6 hours. It was indicated "for the management of moderate to severe pain where use of an opioid analgesic is appropriate for more than a few days." This was the result of a systematic and comprehensive marketing scheme.
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In that period, Purdue held more than 40 all-expense paid conferences for more than 5000 physicians, pharmacists, and nurses. Purdue doubled its sales force, gave significant bonuses to sales representatives, and actively engaged the highest prescribers. In addition, Purdue greatly expanded its market by promoting Oxycontin for non-cancer related pain. Oxycontin prescriptions for non-cancer-related pain expanded from 670,000 in 1997 to 6.2 million in 2002. 40 Throughout that time, Purdue's promotional materials argued that the risk of addiction was tiny. 41 Purdue, and three of its executives, ultimately pleaded guilty to criminal charges related to the misleading promotion of OxyContin in 2007.
Although pharmaceutical sales representatives with fraudulently using educational programs to promote sales of fentanyl sublingual spray (Subsys). The complaint alleged that physicians were compensated for providing educational presentations to healthcare professionals, but that the programs were pretense for social gatherings at expensive restaurants.
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As another example, one of the most notorious advertisements aired during the 2017 Super Bowl was an advertisement was for naloxegol (Movantik), a drug indicated for opioid-induced constipation. Although the drug was not an opioid, critics noted that the advertisement sought to normalize use of opioids for chronic pain. 43 Marketing practices have also harnessed the power of patient advocacy groups. As these groups have proliferated in recent years, drug manufacturers can influence them by providing grant funding, which may garner endorsements for the manufacturers' positions. 44 Reuters reported that opioid manufacturers gave money to 45 of 158 patient advocacy and professional organizations that commented on the CDC's 2015 proposed guidelines on prescribing opioids for chronic pain. Organizations that had received funding from opioid manufacturers were more likely to oppose the guidelines. 45 Pharmaceutical industry marketing and patient advocacy (some funded by the industry) were two leading factors that changed the culture around opioid prescribing and contributed to the explosion in use of opioids over the last few decades. These opioid use trends, in turn, revealed the substantial potential for misuse and overdose. In 2016, forty percent of all opioid related deaths in the U.S., roughly 16,000 people, were due to prescription opioids. 46 An estimated two million people misuse or are dependent on prescription opioids. The social cost of opioid misuse and dependence is nearly eighty billion dollars annually.
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In short, the patient advocates who argued for better treatment of pain in the 1980s and 1990s were not wrong about the need to do so, but the fact that such advocacy led to the prescribing of more opioids became its own problem.
49

B. Applying FDA's Regulatory Process to Opioids
FDA oversight of prescription drugs covers the human clinical trials necessary to support approval and continues through the approval decision and the monitoring of drugs after they are marketed. Despite this regulation, one reason there has been little evidence of the comprehensive safety and effectiveness of opioids, particularly in the context of indirect effects, addiction, and third-party misuse, is that, as explained in this section, FDA's traditional, drug-specific regulatory scheme generally has not required such study. 
The Approval Process
The approval process for opioids has generally been the same as that for other new drugs.
51
FDA's approval process focuses on a particular drug's safety and efficacy as demonstrated in the setting of its clinical trials. In most situations, it does not factor in the practice of medicine or patient behavior. To initiate clinical investigation of a new compound, a drug sponsor must file an Investigational New Drug Application (IND) in which the sponsor lays out its general investigative plan, its projected clinical protocols as well as information about the drug's chemistry, pharmacology, and toxicology.
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The investigative plan lays out the anticipated types of clinical trials that will be conducted, the number and characteristics of the participants in the clinical trials and any foreseeable risks to participants based on the drug's toxicology.
For approval, the FDCA requires that drugs be shown to have benefits that outweigh their risks.
53
A drug's efficacy is demonstrated by showing "substantial evidence" of its effects under the conditions of use prescribed. Clinical benefit is subject to the intended use of the drug; it may mean an improvement in symptoms, 48 51 Because some opioids have been on the market since before the Kefauver-Harris Amendments of 1962, and the FDCA itself, were enacted, certain drugs were subject to the Drug Efficacy Study Implementation (DESI) review rather than the modern drug approval process. However, like the modern drug approval process, the DESI review was focused on effectiveness for individual patients in the context of the drug's labeling, not on indirect effects. Much of the DESI review of opioids was not completed until the 1980s. an improved mode of delivery or an improved side-effect profile as compared to no therapy (often a placebo) or a known effective therapy. Safety is measured within the studied cohort. Superiority is not required. FDA prefers two "adequate and wellcontrolled investigations" of a drug's efficacy, but the FDCA was changed in 1997 to permit FDA to grant approval on the basis of only one such investigation with additional supporting evidence.
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About one-third of drugs are now approved on the basis of a single pivotal trial.
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Because clinical trials often represent the greatest expense in the drug approval process for drug sponsors, sponsors are incentivized to eliminate as much human variability as possible in the clinical trial process. This means that there can be major differences between the study population and the population that ultimately uses the drug after it is approved. For example, in the case of the extended-release hydrocodone (Zohydro) approved in 2013, the clinical trial that supported the drug's approval was limited to patients with lower back pain. No trials involving other patients who might use the drug for pain, such as patients with cancer or arthritis were required.
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In addition, to further reduce the potential for human variability, opioid drug sponsors have used a controversial trial design called "enriched enrollment randomized withdrawal" (EERW). That method screens out patients who are non-responsive or suffer adverse effects so that they do not confound efficacy data. Critics, however, argue that the methodology further reinforces the disconnect between the clinical trials supporting regulatory approval and clinical practice in the real world.
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In addition, most opioids approved in recent decades have not been subject to the full clinical trial process required for novel drugs because they are reformulations of existing drugs. They have therefore been approved via an abbreviated pathway that relies heavily on the safety and efficacy data about the existing product.
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Clinical trials are required to bridge any differences between the products or to address any new safety signals that may arise.
59
But those clinical trials are typically of a short duration that does not reflect how long opioids are frequently prescribed in clinical practice.
Post-Approval Monitoring
FDA continues to monitor and evaluate the safety and effectiveness of new drugs once they are approved and marketed. This is because some risks may not be apparent until after larger and more heterogenous populations have used the drug. Likewise, some risks may become apparent when a drug has been used for a duration 54 Drug manufacturers are subject to various reporting obligations, including providing FDA with serious and unexpected adverse event reports within fifteen days. 61 But reports that come to FAERS from health care providers, lawyers, and patients, rather than manufacturers, are made voluntarily. Best estimates are that only 10 percent of adverse events are actually reported to FAERS.
Id.; see also
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To address some of these weaknesses of FAERS, in 2007 Congress authorized FDA to create an active postmarket surveillance system, known as Sentinel. FDA launched Sentinel to better monitor postmarket safety issues with drugs in 2014. Sentinel gathers and analyzes data provided by participating organizations, including some of the nation's largest health insurers, disease registries as well as many hospitals. Although Sentinel should help FDA address some of the shortcomings of relying only on the information in FAERS, its ability to use its available data to accurately assess a drug's risk is still subject to major challenges. 63 Beyond these general challenges of monitoring the safety and effectiveness of marketed drugs, adverse events relating to misuse of opioids are particularly challenging to observe because physicians or patients may have incentives to conceal them. 64 For example, patients may not report some psychological effects relating to opioids. Because of stigma or fear of criminal prosecution, there may be reluctance to report issues relating to substance misuse. In addition, in many contexts of misuse, it is difficult to know which drug caused the adverse event. There are many different surveillance networks for drug misuse at the national and state level. 65 The Researched Abuse, Diversion and Addiction-Related Surveillance System (RADARS) and the National Addictions Vigilance Intervention and Prevention Program (NAVIPPRO) are two that provide postmarketing surveillance data to the pharmaceutical industry. But those systems do not provide the product-level information that had been provided by the Drug Abuse Warning Network (DAWN). 66 That data allowed comparison of the impacts, mortality and morbidity 60 The FDCA directs FDA to conduct regular screenings of the FAERS database to identify such risks, and through this process, FDA has identified drugs that may warrant further regulatory action or investigation. Although FDA has rarely used its authority to require additional studies based on such information, opioids are one such instance in which the agency has required postapproval research. 68 However, FDA has limited authority to ensure that postmarket study commitments, in general, are completed. 69 In the specific context of opioids, FDA may be further hampered by a lack of product-specific information.
In addition to requiring studies and trials, FDA has the authority to require special risk mitigation programs, known as Risk Evaluation and Mitigation Strategies (REMS). The agency has required REMS for almost all opioids, and has recently expanded the demands of those requirements. But even these broader REMS requirements do not address the need for further systematic study and research to fully understand the relationships between specific opioids' uses and misuses.
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A recent meta-analysis of available studies on long-term opioid treatment found very few studies that extended for more than six weeks, and that methodologies and definitions varied widely. 71 The study found limited evidence on the effectiveness of varying opioid dosing strategies, and limited date on the effectiveness of risk assessment modalities for predicting potential abuse or misuse. The authors expressed an urgent need for well-designed studies to answer some of these questions.
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Whether through pre-approval studies, postapproval surveillance, or other safety-related tools like REMS, FDA has not yet systematically used its authorities to require and assess comprehensive data on the indirect, public health impacts of opioids. 67 FDA is not the only federal regulator that oversees the opioid market, which further complicates the regulatory landscape. Since 1973, FDA has shared jurisdiction over the regulation of opioids and other controlled substances with DEA. DEA was created to add intensified law enforcement mechanisms to the federal response to drug misuse pursuant to the Controlled Substances Act (CSA). 74 The CSA establishes a statutory framework for the regulation of production, possession, and distribution of controlled substances, defined as any drug or substance (excluding alcohol products) that has potential for abuse. Opioids have been treated as controlled substances and subject to some sort of scheduling since the advent of federal regulation in the 1920s. DEA licenses controlled substance manufacturers, sets supply quotas for the drugs, regulates prescribers and dispensing pharmacies, and prosecutes illicit or illegal use or production.
Under the CSA, FDA and DEA share responsibility for determining scheduling of controlled substances. Scheduling is intended to balance the need to limit supply of potentially addicting drugs while at the same time permitting sufficient supply for medicinal and research use. 75 The five schedules for drugs covered by the CSA are designed to provide a structure that would be responsive to the nuanced requirements of perceived danger, medical utility, and potential for abuse. 76 Scheduling status affects prescribing power (e.g. manner of prescribing and limits on refills), triggers requirements for supply chain record keeping, and determines the degree of criminal punishment for illicit trafficking. While all five schedules impose controls, the most significant controls are imposed on Schedule I substances (extremely limited use) and Schedule II substances. Indeed, in practice, scheduling can have a profound effect on the therapeutic use of a drug, but it functions as a very blunt instrument. Many physicians refuse to prescribe schedule II drugs. Since many opioids are scheduled or being rescheduled into schedule II, this should reduce opioid prescribing but it may also limit access for patients who need them.
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To make decisions about whether to schedule a drug and, if so, at what level, the CSA requires FDA and DEA to consider eight factors: (1) the drug's actual or potential for abuse, (2) scientific evidence of the drug's pharmacologic effect, (3) the state of current scientific knowledge regarding the drug, (4) the drug's history and current pattern of abuse, (5) the scope, duration and significance of abuse, (6) risk to public health, (7) the drug's psychic or physiologic dependence liability and (8) whether the substance is an immediate precursor of a substance already controlled 73 Some of this data, such as the scientific evidence of the drug's pharmacologic effect, is readily accessible through FDA's approval process. But much of the data cannot be available until there is broad experience with the drug. Moreover, given the paucity of research about long-term use of many opioids, many scheduling decisions are made in a way that appears data-driven but are in reality based on limited data and anecdotal evidence or intuition.
Although DEA has an important role to play in responding to the opioid epidemic, 79 the focus of DEA's mission is one of law enforcement, rather than public health. Because of the complicated nature of the opioid crisis, including its intersection with pain management and prescriber and patient behaviors, it is critical that the regulatory response to the crisis include public health expertise. 80 FDA, in contrast to DEA, has a public health mission, the institutional expertise in assessing a drug's safety and effectiveness within the context of that mission, and the gatekeeping authority over prescription opioids. Accordingly, this Article focuses on FDA's application of its legal authority to opioids, with subsequent consideration of other drugs that raise similar population health concerns.
II. FDA'S LEGAL AUTHORITY TO TAKE A BROAD REGULATORY PERSPECTIVE
The current opioid epidemic has arisen over the course of many years, and as a result of many complex factors.
81
Adequately addressing the problem will take a sustained effort on the part of many regulators and stakeholders, and no one action by FDA, alone, will be sufficient.
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But there may be ways to improve FDA's regulatory approach for opioids and other drugs with externalities-such as by ensuring that the agency incorporates population health information, including provider and patient behaviors, into its approval and withdrawal decisions in a systematic way.
For many of its drug-related regulatory decisions, FDA's authority to take this broader, public health perspective on the evidence relevant to those decisions is expressly granted in the FDCA. For example, FDA may require a REMS when necessary to ensure that a drug's benefits outweigh its risks. 83 In conducting that benefit-risk analysis, the statute explicitly contemplates the agency considering uses and impacts beyond those described in the labeling. In requiring a REMS, FDA is to consider, among other things, "any known or potential adverse events," including the risks of misuse and overdose from patients using the drug in ways not in the labeled instructions. 80 See, e.g., NAS REPORT, supra note 6, at 1-15. 81 See Part I, supra. 82 See, e.g., NAS REPORT, supra note 6, at 1-15. 83 21 U.S.C. § 355-1(a)(1). 84 See 21 U.S.C. § 355-1(a)(1)(E), (b) (emphasis added); see also NAS REPORT, supra note 6, at 381 (making a similar point).
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restrictive types of REMS-the agency must not only evaluate the benefits and risks of the drug, but also the impact of the REMS requirements on patient access and the health care delivery system.
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Yet, because the baseline drug approval language in the FDCA is not parallel in its express wording, 86 FDA's approval decisions have been interpreted as "drugspecific"-needing to be focused on the benefits and risks and the use of the drug as described in the labeling. We argue that such a conception of FDA's authority is too narrow, and that a broader, "public health" approach can be observed in past FDA decisions regarding approval or withdrawal. This Part first describes FDA's practice of taking a public health approach in its drug approval and withdrawal decisions, providing examples of when FDA has done so, and then describes the legal authority permitting that approach.
A. The Public Health Regulatory Perspective in Practice
The FDCA authorizes FDA to approve a drug when the drug is shown to be efficacious and safe enough "under the conditions prescribed, recommended, or suggested in the proposed labeling."
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As FDA recently explained in a memorandum, "[t]he separate weighing of benefit and risk for each intended use is critical" because evidence supporting safety and efficacy in one "setting" does not necessarily indicate that the same product is safe and efficacious in another setting. 88 But the fact that a drug's benefit-risk profile may be different in different settings does not mean that FDA must ignore the realities of how particular drugs are used, or likely to be used, in ways that deviate from the approved labeling and affect other patients or the public health. 89 Indeed, FDA has recognized that the kinds of evidence necessary to determine safety and efficacy vary across drugs. Since at least 1985, the agency's regulations regarding approvals of new drug applications (NDAs) and abbreviated new drug applications (ANDAs, for generics) have explained:
While the statutory standards apply to all drugs, the many kinds of drugs that are subject to the statutory standards and the wide range of uses for those drugs demand flexibility in applying the standards. Thus, FDA is required to exercise its scientific judgment to determine the kind and quantity of data and information an applicant is required to provide for a particular drug to meet the statutory standards. 90 Similarly, for opioids and other drugs with the potential for misuse, since at least 1985, FDA regulations have required that NDAs include "studies or information 85 21 U.S.C. § 355-1(f)(2); see also NAS REPORT, supra note 6, at 10-15 (making a similar point). 86 If FDA determines that an approved drug no longer satisfies the standard for approval, the agency may withdraw its approval of the drug. 21 U.S.C. 355(e). Thus, FDA's withdrawal actions can be viewed as involving the same questions about the expansiveness of the information that it may consider as its approval decisions do. , 1985) ; NAS REPORT, supra note 6, at 380 ("[T]he agency also has acknowledged that it has 'flexibility' in applying the approval standard."). related to abuse of the drug," in recognition of the risks to individual patients and their communities associated with such drugs.
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FDA has implemented this regulatory language by taking a broad perspective on the evidence relevant to its benefit-risk determinations for approvals and withdrawals (or analogous decisions) for drugs subject to misuse and drugs with other kinds of clinical externalities. 92 One example of FDA incorporating population health information into its assessments of drugs of misuse comes from OxyContin, which was originally approved for moderate to severe pain when continuous, around-the-clock treatment was needed. 93 In 2010, after FDA approved an abuse-deterrent formulation of OxyContin, Purdue, the drug's manufacturer, took the original formulation off the market.
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FDA was then faced with the possibility of generic manufacturers seeking approval for their formulations. Before a generic equivalent of a no-longer-marketed brand-name drug may be approved, FDA must determine whether the brand-name drug was withdrawn for reasons of safety or effectiveness, and this determination is, essentially, based on the same criteria that FDA uses to approve or withdraw approval of applications.
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In this case, FDA concluded that the brand-name was withdrawn from the market for reasons of safety or effectiveness, a determination that was made based on widespread patient misuse of that non-abuse-deterrent formulation. FDA's finding "that the benefits of original OxyContin no longer outweigh its risks" provides an example of the agency incorporating non-labelingrelated patient experiences into its benefit-risk determination process. 96 As another example, in June 2017, FDA asked Endo Pharmaceuticals to stop marketing its extended-released oxymorphone product, Opana ER, "due to the public health consequences of abuse," and explained that if Endo Pharmaceuticals declined to voluntarily withdraw Opana from the market, FDA would "take steps to formally 91 21 C.F.R. § 314.50(d)(5)(vii), 50 Fed. Reg. 7452 (Feb. 22, 1985) ; see also NAS REPORT, supra note 6, at 381 ("For drugs with the potential for misuse, for example, NDAs must include 'studies or information related to abuse of the drug,' which, of course, is not information about the use of the drug as directed in the proposed labeling."). 92 See, e.g., NAS REPORT, supra note 6, at 380-85; Gottlieb (8th ed., 2017) ("How FDA is supposed to determine whether a drug has been withdrawn from sale for safety or effectiveness reasons is not spelled out in the statute."). 96 OxyContin Notice, supra note 93, at 23,274. FDA's decision on OxyContin did not amount to a decision that all non-abuse deterrent formulations were no longer safe and effective. For example, shortly after the agency published its determination that original OxyContin was removed from the market for safety and effectiveness reasons, the agency determined that original Opana ER (oxymorphone), which also lacked an abuse deterrent formulation, was not removed from the market for safety and effectiveness reasons after the newer abuse deterrent formulation was approved. The agency distinguished reformulated Opana ER from reformulated OxyContin based on data suggesting that reformulated Opana, unlike OxyContin, could still be easily crushed and snorted. The reformulated version, while intended to be more resistant to manipulation for misuse, proved to still be easy to inject, and the injection of the drug was linked to an HIV and HCV outbreak in Indiana. 99 Although FDA has not, as of yet, officially withdrawn approval of reformulated Opana, 100 Endo Pharmaceuticals voluntarily stopped marketing the drug in July 2017, and FDA's request that Endo do so represents the agency incorporating non-labelingrelated patient experiences into its drug evaluations. 101 In certain instances, the agency has also incorporated a public health perspective into its assessments of drugs that are not controlled substances associated with misuse. For example, in its benefit-risk assessment of antibiotics for both animal and human use, the agency has long considered the risk that inappropriate use will lead to greater antibiotic resistance.
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Resistance can render antibiotics ineffective, and all uses of antibiotics, including appropriate uses, contribute to the development of resistance by killing the bacteria that are not resistant.
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But inappropriate usessuch as use in animals for growth promotion rather than for treating infection, use in patients who do not have signs of a bacterial infection, or use in patients who fail to complete a full course of treatment to eradicate the entire infection-contribute to the rise of resistance without offering commensurate health benefits. 100 Nor, as of the time of writing, has FDA determined that reformulated Opana was withdrawn from the market for reasons of safety or effectiveness. But given FDA's June 2017 request, it seems likely FDA would make such a determination should a company seek to market a generic version of the drug. 101 Moreover, there are signs that the agency may take a similar approach for other opioid products in the future. For example, in November 2017 FDA sent a complete response letter to Pharmaceutical Manufacturing Research Services (PMRS) declining to approve the company's immediate release oxycodone product. After PMRS requested an opportunity for a hearing pursuant to 21 C.F.R.
§ 314.110(b)(3), FDA published a Federal Register Notice explaining that it declined to approve the drug for various reasons, including that "the data submitted were not sufficient to rule out the possibility that the proposed formulation could result in a greater proportion of abuse by injection of PMRS's product compared to a conventional IR oxycodone formulation." Although, as of the time of writing it is not clear whether FDA ultimately will refuse to approve the drug, the agency's reasoning appears similar to that it applied to Opana. the agency has taken based on this risk included attempting, ultimately unsuccessfully, to withdraw approval of certain animal antibiotics used for growth promotion, issuing guidance on mitigating the risks of resistance associated with antibiotic use in animals, and requiring language in the labeling for antibiotics intended for human use to encourage judicious prescribing. 105 There are other examples in which FDA incorporates a broad range of evidence into certain approval and withdrawal decisions. These include considering the herd immunity benefits of vaccines 106 ; FDA's decision to withdraw approval of certain acetaminophen-containing prescription drugs based in part on the risk of liver damage when patients do no use the products as directed 107 ; and certain considerations for over-the-counter drug approvals, such as studies of their actual, rather than intended, use.
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B. Interpreting the Statutory Standard for Approval
Although FDA in some instances has incorporated broader, population-level information into its assessments of the safety and efficacy of drugs "under the conditions prescribed, recommended, or suggested in the proposed labeling," 109 it has not clearly described its authority to do so either in the preambles to its [https://perma.cc/ K8C4-GW22] (finding that up to fifty percent of antibiotics used in the United States are used inappropriately). 105 See, e.g., NAS REPORT, supra note 6, at, 383-84. 106 In addition to conferring benefits to the patients who receive vaccines, one well-known public health benefit of vaccination is "herd" or "community immunity." If a large enough portion of the population is immunized against a contagious disease, the whole community-including those who are not immunized-benefits because the likelihood of an outbreak of the disease is reduced. Consistent with this important function of vaccination, FDA-approved labeling for certain vaccines, such as Gardasil (the human papillomavirus (HPV) vaccine) and the measles, mumps, rubella (MMR) vaccine, includes discussion of the population impact of the vaccines-although herd immunity does not appear to have been studied as part of the pivotal trials. See, e.g., Gardasil Labeling 21, https://www.fda.gov/downloads/ biologicsbloodvaccines/vaccines/approvedproducts/ucm111263.pdf [https://perma.cc/BT38-82NV]; MMR Labeling 3, https://www.fda.gov/downloads/BiologicsBloodVaccines/Vaccines/ApprovedProducts/ UCM123789.pdf [https://perma.cc/DT8M-FASK]. FDA's decision to approve Gardasil for boys and men may provide another indicator that the agency considers the population effects of vaccines. In making that decision, the agency appears to have considered both the vaccine's effectiveness in preventing HPVcaused genital warts, anal cancer, and certain precancerous lesions in vaccinated boys and men as well as the role that boys and men play in transmitting HPV to girls and women. In this Part, we evaluate the agency's statutory authority to consider such health impacts in applying the statutory standard for approval (or withdrawal of a drug's approval), concluding that it, indeed, possesses that authority.
As a preliminary matter, for the subset of drugs with externalities that are controlled substances, the FDCA's relationship to the CSA is relevant to determining the scope of FDA's authority because "the meaning of one statute may be affected by other Acts." -that Congress did not intend for FDA to regulate tobacco products in part because Congress had "directly addressed the problem of tobacco" through federal legislation that did not provide a role for the agency. 113 The context for controlled substances is quite different. The CSA clearly envisions a role for FDA in regulating controlled substances, and, importantly, does not change FDA's approval standard or the agency's ability to determine independently which controlled substances have met that standard. 114 For all drugs with externalities (including controlled substances), the agency's mission-of protecting and promoting the public health by "taking appropriate action on the marketing of regulated products" 115 -and the evolving nature of technology and scientific understanding suggest that the FDCA ought to be interpreted broadly. 116 Under this view, Congress did not intend to "specify every detail of regulation" when enacting the FDCA and its numerous amendments. 117 Rather, Congress intended the FDCA to be nimble enough to allow FDA to address emerging and evolving technologies and problems. 118 For example, as a practical matter, it is difficult to imagine that Congress would not want FDA to consider the full range of risks associated with drugs such as opioids when making its approval decisions. 119 In addition to this general principle of interpreting the FDCA broadly, through considering the FDCA in light of the agency's public health mission, 120 we conclude that there are specific legal arguments that support the agency's authority to consider a broad range of evidence in its approval and withdrawal decisions. To be clear, we are not arguing that FDA's approvals are for anything other than the indication in the approved labeling, nor should our discussion be viewed as undermining the regulatory focus on a product's intended use. FDA approvals are focused on the specific indication in a drug's proposed labeling because evidence establishing effectiveness is typically limited to that indication and a drug's risks may be outweighed by its benefits for one clinical scenario but not for others. 121 Likewise, there are vital public health rationales for current FDA rules that limit pharmaceutical marketing to the specific approved indication such as helping to ensure that such marketing is informative and non-misleading, encouraging rigorous studies of the safety and effectiveness of new indications, and maintaining the integrity of the drug approval framework.
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But in weighing the benefits and risks of a drug for an intended use, FDA is not required to ignore the ways that provider and patient behaviors-actual use of the drug-influence that weighing for individual patients, and for the broader population.
Whole Text
The Supreme Court has explained that "[s]tatutory construction [ ] is a holistic endeavor." 123 This means that a statutory provision should be read to be "compatible with the rest of the law," including its other provisions, its structure, and its subsequent amendments 124 to "fit, if possible, all parts into a harmonious whole." 125 Consistent with this idea, the drug approval language in section 505(d) of the FDCA cannot be read apart from the rest of the FDCA. Numerous provisions in the FDCA contemplate FDA relying on evidence about how a drug is actually used to weigh the 120 See, e.g., Bacto-Unidisk, 394 U.S. at 798. 121 See, e.g., FDA MEMO, supra note 88, at 7. drug's benefits and risks, including provider and patient behaviors that affect the benefit-risk balance.
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One clear example comes from the requirements for information that must be included in a drug's application and reported after approval. Section 505(b) of the FDCA requires that sponsors of new drug applications submit, as part of their application, "full reports of investigations which have been made to show whether or not such drug is safe for use and whether such drug is effective in use" without limiting the required information to that about the uses described in the drug's proposed labeling.
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In its regulations, FDA has noted that the type of information necessary to make approval decisions varies across drugs, 128 and studies and information related to misuse of the drug are required specifically for drugs with that potential. 129 After approval, section 505(k)(1) requires sponsors to report to FDA any information about an approved drug relevant to FDA's ability to determine whether to withdraw approval. 130 One requirement that FDA has imposed pursuant to this authority is that sponsors must submit "adverse drug experience information" to the agency, which includes information about "any" adverse event regardless of whether it is associated with a use described in the approved labeling.
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For over-the-counter (OTC) drugs marketed under a monograph rather than an approved application, the FDCA requires broad reporting of adverse events including those that reflect uses not described in the drug's labeling, such as overdose and misuse. The statute requires FDA "to provide for active adverse event surveillance" using data from a wide range of sources, including electronic health records and insurance claims-sources that contain information about how drugs are actually used, not limited to the intended uses described in the labeling.
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This provision also required FDA to establish standardized procedures for reporting "all serious adverse drug experiences," without restriction, including those that occur from overdose and misuse. 135 Thus, in requiring FDA to create Sentinel and standardized reporting procedures, Congress envisioned FDA monitoring the full range of safety and effectiveness information associated with marketed drugs as they are actually used. 136 The recently-enacted 21st Century Cures Act (Cures Act) underscores that an expansive range of information is available to FDA when it makes its benefit-risk determinations. 137 For example, Sections 3001 and 3002 amended the FDCA to require that FDA, after approving a new drug, publicly describe the patient experience data, if any, that it reviewed and to develop a plan for issuing guidance on "the collection of patient experience data, and the use of such data." 138 The law defines patient experience data as including information about "the impact of . . . a . . . therapy [] on patients' lives" and "patient preferences with respect to treatment." 139 This language appears broad enough to include a wide variety of information and in the context of opioids would certainly encompass how using the drug is affecting a patient's family's well-being. 140 Indeed, as of the time of writing, FDA is planning to hold a public meeting on patient-focused drug development for opioid use disorder (OUD), at which it will be soliciting patient perspectives on the "emotional or social effects of OUD," as well as OUD's impact on patients' "ability to function in [their] personal . . . life." FOOD AND DRUG LAW JOURNAL V OL. 73
marketing. In the provisions added by the Cures Act, Congress expressly described FDA taking a broad perspective on the information relevant to its benefit-risk determinations in additional contexts. It seems inconsistent with the FDCA to require that sponsors submit such information to FDA, and to authorize FDA to gather such information itself through Sentinel, but at the same time prohibit the agency from considering that full range of information in making its benefit-risk determinations.
Absurdity
A second, related argument supporting FDA's authority to permit use of population-level information that it deems relevant to its drug-specific benefit-risk determinations comes from the "absurdity doctrine." 144 Under this doctrine, courts have departed "from the plain meaning of statutory text when its literal application would lead to an 'absurd' result" in light of the statutory context.
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Looking at other provisions in the FDCA, one could argue that it would be absurd to read the statutory standard for approval as limiting FDA to only considering information about the safety and effectiveness of a drug when used as described in FDA-approved labeling or only by populations described in the approved labeling.
One could make this argument based on many of the provisions described in the previous section. It would be strange to require sponsors submit a wide range of information to FDA, including information about drugs arising from uses that depart from the approved labeling, while at the same time prohibiting FDA from considering that information in its benefit-risk determinations.
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Another example might come from some of the additional powers granted to FDA in FDAAA.
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These drug safety tools include the authority to require a REMS and postapproval safety labeling changes, studies, and trials.
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In deciding whether to require any of these risk mitigation measures, the FDCA explicitly authorizes FDA to consider information about drug uses that depart from those described in the approved labeling, and from sources that will include information about how drugs are actually used, including Sentinel.
requirements for studying and mitigating drugs' risks based on their real-world effects, but prohibit the agency from making approval or withdrawal decisionswhich could be characterized as the agency's most powerful risk mitigation toolsbased on the same information.
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This argument is perhaps strongest for FDA's REMS authority. FDA may require a REMS when necessary to ensure that a drug's benefits outweigh its risks-that is, to ensure that drug meets the approval standard in the FDCA.
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If FDA can consider a drug's real-world effects to determine whether a REMS is needed, it would be odd to conclude that FDA cannot consider that same information in deciding whether to approve, or withdraw approval of, a drug.
Congressional Acquiescence
The theory of Congressional acquiescence or approval also supports an interpretation of the FDCA that permits FDA to take a broad perspective on the evidence relevant to its benefit-risk determinations. Although Congressional inaction is not generally a good indicator of legislative intent, the Supreme Court has explained that "the silence of Congress . . . may sometimes give rise to an implication as to the Congressional purpose," particularly when the interpretation of a statute is long-standing and there has been "abundant opportunity" for amendments. 152 In this case, FDA has had regulations in place since 1985 interpreting the FDCA as giving the agency "flexibility" in determining what information is needed for it to determine whether a drug meets the statutory standard for approval.
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Although FDA has not formally interpreted this flexibility as encompassing a public health basis for approval decisions, the language is broad enough to cover such an approach. Additionally, FDA has implemented a public health perspective publicly in specific cases since the regulation was originally promulgated.
acquiesced to FDA's interpretation of the FDCA as enabling it to consider a wide range of evidence in its approval and withdrawal decisions.
Deference
There are, of course, weaknesses to these arguments that FDA may incorporate population health considerations into its benefit-risk determinations for drugs. Perhaps most obviously, although the context of the statute cannot be ignored, one might nevertheless point to the precise language of the approval standardspecifying that safety and effectiveness is determined "under the conditions prescribed, recommended, or suggested in the proposed labeling."
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This language can be compared to the amendments to the FDCA enacted through the Tobacco Control Act. The Tobacco Control Act amended the FDCA to give FDA jurisdiction over tobacco products, requiring, among other things, pre-market authorization for "new tobacco products." 158 The standard for the agency to authorize the marketing of a new tobacco product is that marketing it "would be appropriate for the protection of the public health," 159 considering "the risks and benefits to the population as a whole, including users and nonusers of the tobacco product." 160 Congress, therefore, can clearly articulate an approval standard that permits FDA to incorporate public health considerations into its approval determinations. Because such precise language is not found in the drug approval parts of the statute, one might argue that Congress did not intend to authorize FDA to apply a similar standard to its drug approval (and withdrawal) decisions. 161 But no one canon of statutory interpretation trumps all others, and courts may be likely to defer to FDA's inclination to include considerations such as provider and patient behaviors in its benefit-risk determinations for drugs as a reasonable interpretation of the FDCA. Under Chevron U.S.A. Inc. v. Natural Resources Defense Council, Inc., 162 courts defer to "permissible" agency interpretations of ambiguous statutory provisions. 163 In light of the arguments described above, courts would have sufficient grounds to conclude that the FDCA is at least ambiguous as to the scope of information that FDA may incorporate into its benefit-risk determinations for drugs, and that FDA has appropriately interpreted the FDCA as giving the agency flexibility in special cases, as set forth in its regulations. 
III. IMPLEMENTING FDA'S BROAD AUTHORITY
Because of the clear and extensive public health harms associated with opioid use and misuse, as well as the history of misleading industry marketing, opioids present a particularly compelling case for FDA to consider a broad range of evidence, such as provider and patient behaviors that affect the benefits and risks of drugs, in its regulatory decisions, including approval and withdrawal decisions. 167 But FDA's legal authority does not require that the agency limit this approach only to the opioids context, 168 as there are other drugs for which this approach may be necessary. Other drugs with the potential for misuse on their own or along with opioids, include benzodiazepines approved to treat anxiety and gabapentin (Neurontin), a treatment for neuropathic pain. 170 But the approach we have outlined may also be applicable to drugs without the potential for misuse. For example, appropriate prescribing of antimicrobial drugs is essential to minimize the development of resistant bacteria that can then infect others, while vaccines provide benefits to the population through "herd immunity" apart from their benefits for individual patients. 171 Any prescription drug with common "off-label" uses-for indications not formally reviewed and approved by FDA-that substantially alter its populationlevel benefit-risk profile might be viewed as having externalities. As one example, drugs approved for dementia, narcolepsy, and attention deficit disorders have received attention for their potentially dangerous off-label uses as cognitive enhancers in healthy individuals. 172 As another example, we might expect a highly effective weight loss drug approved for patients with obesity or severe obesity to be used widely outside of that patient population, because of the social stigma associated with being even moderately overweight. 173 If use of such drugs outside of severely obese patients becomes commonplace, whether or not actively encouraged by the pharmaceutical manufacturer-as occurred in the 1990s with the use of fenfluramine/phentermine 174 -it may alter the population-level benefit-risk profile of the drug, because these patients are not at the same risk of adverse health outcomes.
Thus, there are a variety of drugs and drug classes for which FDA could incorporate a wide range of evidence in its benefit-risk determinations, including how patients and providers actually use a drug. Yet it is not clear precisely when and how the agency will do so in its approval and withdrawal decisions. Accordingly, in this Part, we offer some considerations for systematically and sensibly assessing the benefits and risks of drugs with externalities. Although not a comprehensive list of all considerations for, or practical consequences of, implementation, 175 these suggestions are intended to aid in thoughtful administration of the agency's authority to take a public health perspective in its approval and withdrawal decisions.
A. When to Implement
Consistent with its statutory authority, current regulations, and public health mission, 176 FDA can, and should, incorporate all relevant evidence into its benefitrisk determinations whenever warranted by the particular drug or drug class that the agency is reviewing. This approach will not be necessary or helpful for all drugs. FDA's traditional approach to assessing the benefits and risks of drugs, focused on the clinical trials of their intended uses as described in FDA-approved labeling, works well for many drugs. Apart from situations such as opioids-in which there is widespread recognition of the drugs' population health impacts, including in FDA regulations and guidance, 177 and of the influence that misleading marketing may have had on prescribing decisions-there may be considerable disagreement about when a drug or drug class can be adequately evaluated through the conventional approach, or, instead, has the potential to impact population health such that FDA must consider a wider body of evidence.
Furthermore, it may be difficult for the agency to articulate general guidelines about when it will implement a broad approach that are not specific to a drug product or class. FDA regulations explain only that it must "exercise its scientific judgment" in determining the information necessary to assess a drug's benefits and risks. 178 In a preamble, the agency further explained that "applications for new members of an established class of drugs should take into account experience gained with that class . . . This may involve, for example, more detailed safety data if marketing experience with the class has revealed special safety concerns."
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But beyond these statements, there is little public information about when the agency will incorporate broader information into its decision-making.
There, however, may be a few steps the agency could take to help ensure a consistent application of its authority to incorporate population health impacts into its decision-making, and clarify its thinking for stakeholders. First, FDA should be consistent, treating like cases alike. Such consistency is necessary under the Administrative Procedures Act, which authorizes courts to set aside arbitrary and capricious agency actions, 180 and is good policy. 181 FOOD AND DRUG LAW JOURNAL V OL. 73 predictability for, regulated entities, and demonstrates rational decision-making.
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If generalizable principles do emerge through the agency's experience, FDA should issue guidance on how it will consistently implement its "flexibility" in applying the approval standards for drugs.
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As part of the numerous communications that FDA schedules with manufacturers during the drug development process, 184 FDA also should communicate to a drug's manufacturer the range of evidence it will need to assess a particular drug's benefits and risks as early as possible, so that the manufacturer has sufficient notice of the agency's expectations. For some drugs, such as novel opioids that are likely to be associated with the same risks as currently-marketed opioids, this will be clear early in drug development, perhaps even before the drug's clinical trials begin. 185 For other drugs, the need for a broad range of evidence may not become apparent until later in development, or after approval when it is known how the drug is actually used by providers and patients and new risks emerge. 186 To help all regulated entities understand FDA's thinking in this area, the agency could make public what has triggered a need for population health impact information about a particular drug or drug class, and what kind of information or data is needed, as early as the law allows such transparency. 187 This would be concordant with ongoing work at FDA to improve transparency, as well as a growing consensus about the importance of transparency among regulators in other countries and the biomedical community generally. 188 FDA also could use its advisory committees to help the agency decide whether a public health perspective is needed for a particular drug, to incorporate population health information into its benefit-risk determination, or both. Because advisory committee meetings must be public, 189 routinely seeking advisory committee advice would also promote transparency and public accountability.
Even if FDA is transparent about the data needed for approval as early as possible, explicitly taking a public health approach may spark concerns that the agency is slowing the approval process. 190 But, because the public health approach would be applied to approval (and withdrawal) decisions for only for those drug products and classes that have population health impacts that affect their benefit-risk profilessuch as opioids-concerns about generalized changes to the approval process are not merited. Moreover, we are not arguing that FDA should refuse to approve, or withdraw approval of, any particular drug product or drug class subject to additional analysis of their social or clinical externalities. 191 If it determines that the benefit-risk profile still merits approval, FDA first could turn to risk mitigation tools, such as REMS, to address such externalities. 192 Indeed, FDA is reportedly currently in the process of revising the REMS for extended release opioids, and has expanded REMS requirements to also apply to immediate release opioids. 193 Similarly, before FDA requested that Endo Pharmaceuticals remove Opana ER from the market, 194 the agency likely considered whether the REMS could have been changed to sufficiently mitigate the drug's risks. 195 In those instances, such as for Opana ER, in which other risk mitigation tools are not sufficient to address the population health impacts of a FOOD AND DRUG LAW JOURNAL V OL. 73 particular product or drug class, the agency can, and should, take into account those population health impacts in its approval and withdrawal decisions in a fair and transparent manner.
B. Obtaining Data Necessary for Implementation
If FDA were to determine that additional information about a drug's public health impacts is necessary, it also needs to consider how that information should be obtained. Randomized, controlled trials (RCTs) will continue to be the gold-standard for evaluating the benefits and risks of all drugs, including those with population health impacts. But obtaining the data and information about public health impacts, including how provider and patient behaviors affect a drug's benefits and risks is, of course, critical for enabling FDA to incorporate such information into its decisionmaking, and traditional RCTs may be insufficient to assess such factors. 196 For example, the agency may need to understand the risks associated with patients who use opioids or other drugs of misuse and then transition to illicit drugs, the sort of question that is not readily addressed in a randomized prospective trial. 197 For example, in July 2017, the agency held a public workshop to discuss methods for studying the effects of abuse-deterrent formulations of opioids. 198 Accordingly, other methods for understanding the benefit-risk profiles of drugs with externalities should be developed. Although assessing the risk-benefit profiles of drugs through means other than traditional RCTs may seem like a significant shift in how Center for Drug Evaluation and Research (CDER) has historically operated, it is consistent with ongoing efforts at CDER. 199 Indeed, in some, and perhaps many, instances, CDER may be able to obtain the data and information that it needs to assess population health impacts of drugs through initiatives that are already underway. Sentinel, and the incorporation of real-world evidence and patient experience data into its drug and device regulation, are sources that are likely to provide the agency useful information about the population health impacts of drugs, including those associated with provider and patient behaviors.
To gain a full picture, FDA may also need to develop new sources of data and information designed to address questions about the population health impacts of drugs. 201 Such an effort would be consistent with FDA's ongoing regulatory science initiative, which aims to encourage the development of new approaches to understanding the safety and effectiveness of drugs and other FDA-regulated products. 202 Particularly relevant to understanding the public health impact of certain drug products and classes may be the agency's aim of "harness[ing] diverse data" to assess products, which includes the goal of developing new data sources and innovative approaches for monitoring drugs and other medical products throughout their lifecycles. 203 In addition to encouraging better methods for understanding the public health impacts of certain drugs through its regulatory science initiative, the agency also may be able to draw on its evolving experience with studying and evaluation the population health impacts of new tobacco products, to inform how the methods used to undertake a similar evaluation of drug products and classes. 204 
C. Limits on Implementation
Although FDA must consider evidence about public health implications to adequately assess certain drugs and drug classes, expressly expanding the kinds of evidence that the agency considers in evaluating drugs may raise concerns about enabling the government to advance social or political positions under the guise of public health. 205 Indeed, there is a history of the government using public health authorities and rationales to achieve other ends, 206 which, arguably, includes FDA. V OL. 73
FDA's "bungl[ed]" handling of access to levonorgestrel (Plan B), an emergency contraceptive, provides one example. 207 In 1999 FDA initially approved Plan B for prescription use. In 2001 the Center for Reproductive Rights filed a Citizen Petition requesting that FDA move the drug to over-the-counter status, and the manufacturer also submitted a supplement requesting the switch to over-the-counter status.
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Despite robust data, an advisory committee recommendation that the drug be switched to over-the-counter status, and career agency staff's assessment that the evidence supported the switch, it took over 10 years, and protracted litigation, before the drug became widely available over-the-counter without proof of a purchaser's age because of political interference from two different administrations. 209 As another example, a recently filed lawsuit argues that certain REMS requirements for mifepristone (Mifeprex), a drug used for pregnancy termination, are not merited by the benefit-risk profile of the drug. 210 Although at the time of writing the outcome of that litigation remains to be seen, as in the Plan B context, the plaintiffs argue that there are ample data supporting the conclusion that mifepristone is safe for use without the REMS requirements and that FDA staff have concluded as muchimplying that the REMS requirements instead reflect the political controversy around abortion. 211 It is not difficult to imagine how social or political considerations similarly could commingle with FDA's regulatory decision-making on other drugs and drug classes in the process of implementing a public health regulatory perspective. Apart from opioids, other drugs for which this regulatory approach is relevant are also connected to controversial political and social topics. These include other drugs of misuse 212 and drugs for pre-exposure prophylaxis for HIV, 213 which both are associated with stigma, and drugs that can be used for cognitive enhancement, which are associated with various social concerns including about "cheating," producing "unnatural" results, and undermining individual responsibility. 214 The line between political and public health concerns is not always clear. For example, one concern raised about using drugs for cognitive enhancement is that once such use becomes the norm in some groups, others, who might not have otherwise chosen to use drugs for cognitive enhancement, will feel pressured to do so. 215 Widespread use of cognitive enhancing drugs implicates both public health concerns-about the safety and effectiveness of the drugs for that use-but also concerns about whether such expansive use is socially desirable. 216 Although the line between public health, and social or political, considerations may not always be distinct, FDA should strive to focus solely on questions of public health. 217 This is consistent both with the limits of the agency's institutional competence, and its statutory authority. Tying regulatory decisions to sound data regarding the public health effects of the drugs at issue may be one way to help the agency keep an appropriate scope to its review.
CONCLUSION
Often FDA's drug approval and withdrawal decisions are understood to be focused on the benefits and risks as defined in the preapproval clinical trials, which generally do not capture broader, population-level considerations, such as the ways in which provider and patient behaviors-actual use of the drug-may alter a drug's safety or effectiveness. For many drugs, this approach works well. But for some drugs with particularly problematic population health impacts, including those associated with provider and patient behaviors such as opioids, it is necessary for FDA to look beyond its traditional mode for making benefit-risk determinations, and apply a public health approach. This Article describes FDA's authority to consider a wide range of data and information in determining whether a drug's benefits outweigh its risks, including patient and provider behaviors, both for drugs of misuse as well as other drugs with externalities. Given this broad authority, as FDA FOOD AND DRUG LAW JOURNAL V OL. 73
intensifies its efforts to address the risks associated with opioid misuse, 218 the lessons learned from regulating opioids-including the need for consistency, developing new methods for assessing drug risks and benefits, and limiting the agency to matters of safety and effectiveness-should be extended beyond opioids to other drugs with externalities.
